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UNITED STATES PATENT OFFICE. 
BURNHAM. C. STICKNEY, OF ELIZABETH, NEW JERSEY, ASSIGNOR. To UNDERWOOD 

COMPUTING MACHINE COMPANY, OF NEW YORK, N.Y., A CORPORATION OF NEW YORK, 

1,288,259. Specification of Letters Patent. 

COMBINED TYPE-WRITING AND CONIPUTING MACHINE. 

IPatented Dec. 17, 1918. 
Application filed January 4, 1913. Serial No. 740,094. 

To all thom it may concern: 
Be it known that I, BURN HAM. C. STICK 

NEY, a citizen of the United States, residing 
at Elizabeth, in the county of Union and 
State of New Jersey, have invented certain 
new and useful Improvements in Combined 
Type-Writing and Computing Machines, of 
which the following is a specification. 
This invention relates to a combined type 

Writing and computing machine of the gen 
eral type in which all of the digits of a num 
ber to be computed are first indexed as the 
digits are separately written on the Work 
sheet, then the number as a whole when so 
indexed is transferred to the computing 
head or heads, and is an improvement on my 
applications, N. 685,652, filed March 23, 
1912, (now Patent No. 1,186,520, dated June 
6, 1916) and No. 699,377, filed May 24, 1912. 

In my above-mentioned application, No. 
685,652, I showed a structure whereby a 
number of computing units or heads on the 
same level could be used successively to com 
pute numbers in different vertical columns 
either for addition or subtraction. 

In my above-mentioned application, No. 
699,377, I showed how a secondary grand 
totalizer or computing head could be used in 
connection with a series of alined computing 
units or primary computing heads, to ac 
cumulate either a cross total or a grand total 
of the numbers computed in separate verti 
cal columns by the series of allined comput 
ing heads. In that case, however, the mech 
anism was shown arranged for addition only. 

In my presen L application, I not only pro 
vide for the use of a grand or cross totalizer 
with a series of alined primary computing 
heads for addition, but I also arrange 
whereby these same computing elements can 
be used for subtraction as well as addition. 

In the above-mentioned prior applications, 
I also showed denominational digit column 
members, which transferred the indexed 
numbers to the computing wheels, in the 
form of sliding racks. In this invention, I 
have devised denominational column mem 
bers which swing to perform the function 
of transferring an indexed number instead of sliding. 
In carrying out these inprovements, I 

have arranged a main or primary totalizer 
divided into a series of computing units or 
head, in axial alinement with each other on 

a different level from a secondary or grand 
totalizer, with means for accumulating the 
numbers to be computed in the form of 
Swinging arcuate rack-bearing elements, 
which engage to drive both the primary and 
Secondlary totalizers at the sanne time. 
The connection for driving is a direct one 

for addition, that is to say, the rack portions 
engage with the computing wheel pinions of 
both totalizers directly for addition. The 
driving connection is an indirect one for sub 
traction. To accomplish subtraction, float 
ing pinions are moved up to form an inter 
mediate connection between the racks and 
the pinions of the computing wheels in both 
totalizers. The racks, however, are out of 
driving connection with the computing 
wheel pinions at all times except when they 
are being swung forward in their number transferring stroke. 

Provision is made whereby the type or 
character of computation for all the to 
talizers can be controlled from a single 
handle or lever. Provision is also made for 
carrying “one” in addition and borrowing 
“one in subtraction for both totalizers, and 
this nechanism is also governed from the 
controlling lever just mentioned, so as to 
correspond with the character of driving 
connection between the transferring racks 
and the computing wheels. 
Other features and advantages will here inafter appear. 
In the accompanying drawings 
Figure 1 is a vertical section taken from 

front to rear, showing the parts of the type 
Writing mechanism in dotted and the parts 
of the computing mechanism in full lines, 
with parts omitted for the sake of simplicity. 

Fig. 2 is a fragmentary front view in elle 
vation with parts broken away to show the 
underlying structure. 

Fig. 3 is a plan view with some of the 
superposed elements removed to disclose the 
underlying structure. 

Fig. 1 is a detail front view im eleva 
tion, showing the transposition mechanism 
whereby the several denominational or col 
unnal or column bars of the computing 
mechanism are controlled in their activity 
in successive order during the step-by-step 
movement of the carriage. 

Fig. 5 is a detail view in side elevation, 
showing one of the numeral keys depressed 
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so as to raise the corresponding pin-setting 
linkage, without, however, having the pin 
bearing bars in such a position that the pins 
thereon can be set. 

Fig. 6 is a view similar to Fig. 5, showing 
however, one of the pin-bearing denomina 
tional bars in its active position, so that one 
of the pins thereon is set by the linkages 
associated with the depressed numeral key. 

Fig. 7 is a skeleton view showing the 
mechanism arranged for adding in both 
computing heads and with one of the pin 
bearing denominational bars thrown for 
ward its full stroke. Particular attention 
is called to the position of the ball clutches 
relative to their sockets in the tens-carrying 
pinions, whereby a quarter idle stroke is ob 
tained during the return movement of the 
general operator before the tens-carrying 
mechanism becomes effective. 

Fig. 8 is a skeleton view in elevation, 
showing the parts arranged for addition 
with the racks just engaging the gears of 
the computing wheels after the preliminary 
forward stroke of the general operator. 

Fig. 8 is a detail view, showing the clutch 
and associated pinion for one of the assist 
ing tens-carrying shafts in its normal posi 
tion. 

Fig. 9 is a skeleton view in elevation, 
similar to those of Figs. 7 and 8, with the 
parts arranged, however, so that they will 
perform subtraction, and showing one of 
the pin-bearing rack bars at the end of its 
extreme forward stroke. 

Fig. 10 is a view similar to Fig. 9, with 
the exception that the intermediate pinions 
have just engaged the dial wheel pinions for 
a forward or running-up movement of the 
rack bars. 

Fig. 11 is a skeleton view in elevation, 
showing the parts arranged for addition and 
during the return stroke of the movement 
of the rack bars just as the cam follower 
has fallen from resting on the auxiliary 
arm, to enable the rack bars to clear the dial 
pinions before the racks have any return 
movement. 

Fig. 12 is a skeleton view in elevation, 
showing the general operator making its re 
turn stroke, with the parts arranged for 
subtraction and just as the racks begin to 
return, subsequent, however, to disengage 
ment of the idle pinions from the dial wheel 
pinions. 

Figs. 13 to 20, inclusive, are detached de 
tail views of the duplex assisting segments, 
showing the graded angles at which the 
arms thereof are arranged with respect to 
each other. 

Fig. 21 is a detail vertical section from 
front to rear through a computing head, 
showing the tens-carrying mechanism before 
it has been actuated by the single tooth of 
the computing wheel. 

puting in another column zone. 
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Fig. 22 is a view similar to Fig. 21, with 
the exception that the mechanism is shown 
after the single tooth of the computing 
wheel has initiated the tens-carrying opera 
tion, which is completed by the assisting 
segments. 

Fig. 23 is a detail view showing the re 
storing mechanism for restoring the pins on 
the pin bars after they have completed their 
work. This view illustrates the parts in 
the position which they occupy before the 
general operator has forced the pin bal's 
forward to accomplish their work in run 
ning up numbers, and illustrates how the 
pawl on the general operator escapes the 
cam lug on the pin-restorer without actulat 
ing it. 

Fig. 24 is a view similar to Fig. 23, show 
ing, however, the general operator on its 
return stroke with the pawl thereon engag 
ing the cam on the pin-restorer, so that the 
pawl has shifted the latter down to its pin 
restoring position. 

Fig. 25 is a skeleton perspective view 
showing the arrangement whereby the 
clutches are shifted to change the direction 
of drive of the tens-carrying assisting shafts 
so as to enable either addition or subtrac 
tlOn. 

Fig. 26 is a plan view partly in section, 
showing the relation of a few of the com 
puting or dial wheels and the tens-carrying 
mechanism therefor. 

Fig. 27 is a detail section through the 
shaft which controls the character of action 
between the segment rack bars and the pin 
ions of the computing wheels for addition 
and subtraction. 

Fig. 28 is a detail sectional view in eleva 
tion, taken at right angles to the section 
shown in Fig. 29, showing the connection 
of the multiple cam, which controls the add 
ing and subtracting states of the computing 
heads, to the general operator. 

Fig. 29 is a vertical section on the line 
A-A of Fig. 28, showing the same parts 
from a different point of view. 

Fig. 30 is a vertical section through the 
reversing gearing which enables the rota 
tion of the tens-carrying shafts for addition 
and subtraction. h 

Fig. 31 is a detail view of the locking 
mechanism which holds the traveling com 
puting element against movement, and the 
releasing mechanism therefor, whereby the 
main totalizer i? given intermittent jump 
movements, one for each new major column, 
as the typewriter carriage travels from the 
computing in one column Zone to the com 

The parts 
in this view are illustrated with the carriage 
traveling to the left in a normal letter 
spacing direction, showing the latch just 
about to be released from the dog on the 
traveling computing element, so that the 
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traveling element of the computing mecha 
nism will be free to jump forward. 

Fig. 32 is a view similar to that shown in 
Fig. 31, with the exception that the car 
riage is traveling in the return direction, 
and illustrates how the tripper passes idly 
by the trip without actuating the latch. 

Referring timore particularly to the sepa 
rate parts of this invention as embodied in 
the form shown in the drawings, 1 indicates 
character keys, and 2 numeral keys, which 
are mounted on key levers 3, so as to rock 
bell cranks 4, to swing type bars 5 up 
against the front side of a platen 6 mounted 
on a carriage 7. The carriage 7 is mount 
ed to travel in a manner common to Under 
Wood typewriters, and is controlled in its 
travel for a step-by-step letter-feeding 
movement by an escapement mechanism "in 
dicated in general at 9. 
This escapement mechanism may be of 

any usual type, and in this instance is shown 
to include a universal bar 10 engaged by a 
heel 11 on each type bar as it is actuated, 
so as to rock a pair of pawls 12 engaging 
with an escapement wheel 13. The escape 
ment wheel 13 is on a shaft 14 common to 
it and a pinion 15, which engages a rack 
16 mounted on arms 17, which are pivotally 
mounted on the carriage 7, so as to enable 
the rack 16 to be lifted out of engagement 
with the pinion 15 when it is desired to 
have a movement other than a step-by-step 
movement. . 
To accomplish such a jump movement, the 

carriage 7 may have secured thereon, a rack 
bar 18, engaging the teeth of which may 
be adjustably-mounted tappets or stops 19, 
which are adapted to be engaged by any one 
of a series of vertical bars or plungers 20 
engaging at their lower ends with tabulat 
ing key levers 21. The tabulating key le 
vers 21 are connected in the usual manner 
to a universal bar 22, which pulls on a link 
23, to rock a lever 24, so as to raise a roller 
25 on the front end thereof, which engages 
with a smooth portion of the rack 16. 
The mechanism so far described is com 

mon to the Underwood typewriter and 
forms no part of the present invention, but 
combines and coöperates with the comput 
ing mechanism which will now be described, 
to enable the effection of a combined type 
Writing and computing action. 
When the numeral keys 2 are struck, they 

not only raise the type bars to print char 
acters, but they also, as will be seen by ref 
erence to Figs. 2 and 3, press down on thrust 
links 26, which are arranged in echelon and 
engage at their lower ends with a series of 
levers 27 of varying length and pivoted at 
varying points 28. 
In depressing one end of a lever 27, it 

raises the opposite end which is provided 
with a blade 29, having its top edge (indi 

8 

cated at 30) slightly inclined downward 
from its pivot toward the extremity of this 
end of the lever, so as to allow for the vari 
ation in leverage. The top edge 30 of each 
lever is so arranged that each lever may set 
any one of a superposed row of pins 31, 
each One of which in a row corresponding 
to the lever, is mounted on a different de 
nominational or digit segment member 32. 
The purpose of this arrangement is to 

enable a numeral key when depressed to set 
a corresponding pin on one of the bars or 
members 32. Normally, however, as will be 
seen by reference to Fig. 5, the pins 31 are 
offset or out of alinement with the blades 
29 of the levers 27, so that if a key should 
operate its associated bladed-lever, no pin 
would be set unless some other mechanism 
should move the bars 32 to bring the pins 
31 into alinement with the blades 29. The 
purpose of this is to enable a cross selection 
which will cause the setting of a pin solely 
On the denominational member correspond 
ing to the particular denomination being 
Written in at the time the key is struck. To 
accomplish this object, the carriage which 
in its travel controls the printing point, is 
also made to control the active denomina 
tional digit member. 
The same or different stops or tappets 19 

which control the position of the carriage 
by coöperation with the tabulating mecha 
nism, may be used to carry out the selecting 
movement of the denominational members. 
In this arrangement, as will be seen by ref 
erence to Fig. 4, each of such tappets 19 as 
are used for this purpose is provided with 
a pawl 33 pivotally mounted thereon and 
rigidly held from movement in one direc 
tion by a stop 34, but yieldingly permitted 
to move in the opposite direction by a spring 35. 
In Fig. 4, is shown the carriage moving 

for a return stroke, so that the pawl 33 
passes ineffectively by a series of transposi 
tion bails 36, but during the step-by-step 
movement of the carriage in the letter-feed 
ing direction, as in the actual striking of 
successive digits in a horizontal row, the 
pawl 33 will successively engage cam edges 
37 (Fig. 1), so as to rock the bails 36 suc 
cessively about their pivotal mounted bear 
ings on a shaft 38. 

It will be noted that the bails 36 are nest 
ed one within the other, so that arms 39 on 
which the cam portions 37 are provided, 
will be arranged successively from right to 
left, while arms 40 of the same bails at the 
other ends thereof will be arranged succes 
sively from left to right. That is to say, 
the arm 39 farthest to the right will be first 
actuated by the pawl 33, whereby the corre 
sponding arm on the same bail, which will 
be actuated at the same time, will be far 
thest to the left of the series of arms 40. 130 
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Each of the arms 40 is provided with a pin 
41, which overlies a corresponding arm 42 of 
a bell crank 43. Each of these bell cranks 
is loosely mounted on a fixed shaft 44 and is 
provided on the other arm 45 thereof with 
one of the previously-mentioned pin-bearing 
bars 32, shown in this instance as in the 
form of a segment of a circle. 

It will thus be seen that when the pawl 33 
rocks one of the bails 36, the associated bell 
crank 43 will also be rocked, so as to bring 
the pins 31 carried by the denominational 
bar 32, un alinement with the blades 29 on 
the levers 27. Inasmuch as the pawl 33 can 
come in engagement. With only one of the 
bails at a time, only one of the pin-bearing 
bars 32 will be shifted to such a position that 
the pins thereon can be set by the particular 
one of the levers 27 actuated by a depression 
of the corresponding numeral key. 
Each of the bars 32 has as a continuation 

thereof, an arcuate rack bar 46, which is ar 
ranged to coöperate with a primary or main 
totalizer 47 and a secondary or grand total 
izer 48, to run up numbers thereon. In this 
instance, for the purpose of convenience, the 
rack 46 is shown as being , pivotaily con 
nected to the pin-bearing portion 32, as at 
49, to enable an engaging and disengaging 
movement of the rack. 
The pin-bearing portions of the denomi 

national or digit column members may be 
considered, when taken together with the 
pin-setting mechanism, to constitute compu 
tation - indexing means, while the rack bars 
may be considered part of the transferring 
means for transferring the indexed compu 
tations to the totalizers. As a whole, the 
rack portions and pin-bearing portions of 
the bars may be considered a part of the ac 
tuating means for running up numbers on 
the totalizers. 

It will be well at this point, to describe 
the general arrangement of the totalizers 47 
and 48, to enable a subsequent clearer de 
scription of the parts for: actuating the same. 

50 

55 

60 

65 

The grand totalizer 48 may be used to either 
cross add solely, or to accumulate a grand 
total of all cross additions. It is therefore 
arranged at a different level from the main 
totalizer 47, which, in this instance, is shown 
to include a series of individual units or com 
puting heads 50, (Figs. 2 and 3) which may 
be used to calculate the sub-totals of corre 
sponding vertical columns on the work-sheet. 
Inasmuch as the computing mechanism is 

of the type in which the computation is first 
indexed and then transferred simultaneously 
to all of the wheels necessary on a single 
computing unit or head, it is necessary to 
maintain the traveling portion of the main 
computing totalizer stationary during the 
indexing and subsequent transfer, and then 
obtain a traveling movement to bring the 
next computing unit or head into coöpera 

1,288,259 

tion with the running up and indexing mech 
anism between the several columns. To... this 
end, as will be seen by reference to Figs. 2, 3, 
31 and 32, the totalizer 47 is mounted on a 
computing frame or carriage 51, which trav 
els relatively to the indexing and transfer 
ring mechanism, and is normally under a 
traction tending to draw it in a direction cor 
responding to the letter-feeding movement 
of the carriage, by a spring barrel 52, which 
is connected thereto by a flexible member 53. 
The main totalizer 47, however, is prevented 
from such movement by a latch lever 54, 
which is normally held by a spring 55 against 
a stop 56, in such a position that one end 57 
thereof will lie in the path of the next adja 
cent one of a series of lugs 58 on the frame 
51. This latch lever will therefore normally 
prevent the traveling movement of the total 
izer 47 under the traction of the spring bar 
rel 52. When, however, the initial one, that 
is the one farthest to the left, of the series of 
computing heads 50, has received a computa 
tion, it is necessary to bring the next com 
puting head in engagement with the index 
ing and transferring mechanism. 
Inasmuch as the carriage must also be 

spaced toward the left to bring a fresh col 
umn of the Work-sheet to the printing point, 
advantage is taken of the movement of the 
carriage to control the movement of the 
computing heads 50. To this end, there is 
mounted on the typewriter carriage 7, a pair 
of brackets 59, which support between them, 
a rail 60, having adjustably mounted thereon 
at predetermined intervals corresponding to 
the intervals between the columns of the 
work to be written on the work-sheet, a series 
of trippers 61, which are adapted to co-act 
successively with a trip 62 pivotally mount 
ed on the opposite end of the lever 54 from 
the end 57 which engages the lugs 58. The 
trip 62 has a cam edge, which is engaged by 
the cam edge of the tripper 61, so that as 
the carriage feeds in a letter-spacing direc 
tion toward the left, the lever 54 may be 
rocked to move the toe or end 57 out of en 
gagement with the lug 58, permitting a jump 
movement of the computing heads 50 until 
the next lug 58 is caught by the toe 57 of the 
ever 54. 
It will be noted that while the trip 62 is 

prevented by a stop 63 from a movement 
relative to the lever 54, when approached 
by a tripper 61 during a letter-feeding 
movement of the carriage, as in Fig. 31, it is 
but yieldingly held by a spring 64, so that 
when the same or another tripper 61 comes 
in engagement with the trip 62 during a re 
turn movement of the carriage, as in Fig. 32, 
this trip will yield, permitting the idle pas 
sage of the tripper 61 without a correspond 
ing actuation of the latch lever 54. The 
series of horizontally-alined totalizers will 
be returned during the return movement of 
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the carriage, by a dog 140, which engages the 
left-hand end of the frame 51 of the upper 
totalizer. - 

Having described the arrangement where 
by the computing heads can be made to 
simultaneously run up numbers correspond 
ring to the sums of different vertical and hori 
ZOntal columns, the particular accumulating 
and transferring mechanism may now be 
further described in detail. 

Referring to Figs. 6 to 12, inclusive, and 
25, it will be seen that when the pins corre 
sponding to a series of digits have been set 
up above the bars 32, these set-up pins may 
be engaged by a cross bar 65 of a general 
operator 66, which is also shown to include 
a pair of arms 67, between which the cross 
bar 65 extends. The general operator 66 is 
loosely mounted on the shaft 44 and has pro 
vided in both of the arms thereof, slots 68, 
which are engaged by pins 69 on arms 70 
secured to a shaft 71, which has also secured 
thereon, an operating crank 72. 
When it is desired to run up a number in 

dexed by the set-up pins on the rack bars 32, 
the crank 72 may be swung forward from the 
position shown in Fig. 1 to the position 
shown in Fig. 9, so that the general operator 
will have a corresponding movement in the 
direction of the arrows shown in Figs. 7 
and 9, whereby it will thrust the segment 
bars 32 in front of it, carrying the rack bars 
46 with them a distance corresponding to the 
particular pins which have been set up on 
the various denominational bars 32. 

It will be noted, however, that the rack 
bars 46 are not in a condition to engage pin 
ions 73 and 74 of computing or dial wheels 
75 and 76, comprising the totalizers 48 and 
47. For addition, therefore, it is first neces 
sary before the rack bars have any move 
ment, to bring about the engagement of the 
rack bars with the pinions 73 and 74. 

In the case of Subtraction, instead of a di 
rect engagement of the rack bars 46 with 
the pinions 73 and 74, an indirect driving 
relation is brought about through the inter 
mediary of idle pinions 77 and 78, which 
always engage the rack bars 46 and may be 
shifted up. So as to also engage the pinions 
73 and 74. The idle pinions 77 and 78 may 
be mounted on pivotal frames 79 and nor 
mally yieldingly pressed into engagement 
with the racks 46 by means of springs 80. 
The frames 79, of which there is one for 

each of the idle pinions, are pivotally mount 
ed on a rock frame 81, which is pivotally 
mounted on a shaft 82. The rock frame 81 
is connected by a link 83 (Figs. 1, 12 and 25), 
to an arm 84 loosely mounted on a shaft. 85 
but connectible thereto by a clutch arrange 
ment. Also loosely mounted on the shaft 85, 
there is provided an arm S6, which is con 
nected by a link 87 to a bell crank 88, which 
is provided with a guide 89 for the rack 

5 

bars 46. By swinging the bell crank 88 from 
the shaft 85, the engagement of the rack 
bars 46 with the pinions 73 and 74, may be 
brought about to accomplish an adding rota 
tion of the computing wheels of both the 
upper and lower computing totalizers. 
To accomplish a subtracting rotation of 

the computing wheels, the rock frame 81 may 
be also swung up to bring the pinions 77 and 
78 into mesh with the pinions 73 and 74, 
the swinging movement likewise being con 
trollable from the shaft 85. The control, 
however, from the shaft S5 is of an alterna 
tive character, that is to say, only one con 
trol can be effective at a time. For this pur 
pose, the shaft 85 is shiftable through the 
bearings of the arms 84 and 86, and is pro 
vided with a key 90 (Fig. 27), which can be 
shifted from coöperation with one of the 
arms, to coöperate with the other of the 
arms, the arms being provided with key 
slots into which they key can pass to secure 
one of the arms at a time to the shaft S5, so 
that it will rotate therewith. The shaft 85 
itself obtains its rocking movement from an 
arm 91, which is likewise connected to the 
shaft 85 by a splined arrangement 92, but 
this splined arrangement is such that the key 
never leaves the slot, so that the arm 91 is 
always connected to the shaft 85 no matter 
which one of the arms 84 or 86 is connected 
to the same shaft. 
The arm 91 is provided with a cam-fol 

lower 93 (Fig. 25), which is arranged to 
engage a multiple cam wheel 94 loosely 
mounted on a hub 95 of the general operator 
66, but connectible thereto by a ball-and 
socket clutch 96, (Fig. 2S) during the for 
ward movement of the general operator. 
The clutch 96, however, is of such a charac 
ter that it connects the multiple cam 94 to 
the general operator solely during the for 
ward movement of the latter and but for a 
distance corresponding to the action of one 
cam tooth. The cam will be held against 
return movement with the general operator 
by a detent 97. There is a clutch socket for 
each cam tooth, so that at each complete 
actuation of the general operator, a new 
tooth will be brought in play. 

It will be noted that the formation of each 
cam tooth of the cam wheel 94 is such that it 
will first rock the arm 91 and then hold it 
for a period in its actuated position, so that 
whichever one of the arms 84 or S6 is in 
clutched relation with the shaft 85, the asso 
ciated mechanism will be manipulated to 
bring about a driving relation between the 
racks 46 and the pinions 73 and 74. 

If the arm 8-4 is clutched to the shaft 85 
for a substracting operation, when the shaft 
S5 is rotated the frame 81 will be swung up 
wardly moving the idle pinions 77 and 78 
into mesh with the pinions 73 and 74, so 
that the computing wheels will be driven in 
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a subtracting direction. If, however, the 
arm 86 is clutched to the shaft 85, the frame 
81 will remain stationary while the racks 46 
are manipulated by the bell crank guide 
mechanism 88 and 89 into direct mesh with 
the pinions 73 and 74 carried by the comput 
ing wheels, so that the computing wheels will 
be rotated in an adding direction. 

It will be noted in passing, that all of the 
movement of the cam-follower in rising on 
the incline to... the unacting circular portion 
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of the cam wheel, takes place before the 
crossbar 65 comes into engagement with any 
of the set pins 31 on the denominational 
members 32, so that the rack bars will have absolutely no running-up movement until 
they are connected either for adding or sub 
tracting. It is likewise necessary, after the 
rack bars have been given as much of a for 
ward movement as is possible under the cir 
cumstances, that they shall be disconnected 
before they are given a return movement, so 
that they will not undo any running up of 
numbers on the computing wheels which 
they have accomplished on their forward 
stroke. 
For this purpose, there is secured to the 

general operator 66 to move there with, an 
auxiliary rest or arm 98. This arm 98, as 
will be seen by reference to Fig. 29, is secured 
to the hub 95, so that unlike the cam wheel 
94, it not only moves forward and up with 
the general operator, but returns with the 
general operator leaving the multiple cam 
wheel behind it. 
At the beginning of the movement of the 

general operator on its forward stroke, the 
rest or arm 98 occupies the position shown 
in Fig. 1. That is to say, the resting por 
tion of this arm is concentric and co-exten 
sive with the resting portion of the next 
active cam tooth of the multiple cam wheel 
94, SO that it forms a continuation thereof 
at the point where this cam tooth drops down 
for the beginning of the next cam rise. The 
follower 93 will therefore be lifted to the 
highest surface of the cam wheel and con 
tinue along this surface with the subsequent 
forward movement of the general operator, 
and during the final movement will stop on 
the rest 98, so that it will overlie the next 
dip between two adjacent cam teeth. Then 
when the general operator. subsequently re 
turns, carrying with it the rest 98, the fol 
lower will be free to drop in this dip under 
the tension of a spring 99, which returns the 
arm 86, or a spring 100, which returns the 
rock frame 81, according to whether the 
arm 86 or the arm 84 is clutched to the 
shaft 85. 
The return movement of the general op 

erator, which takes place before the rest 98 
has moved from under the cam-follower to 
permit it to disconnect the transferring 
mechanism from the pinions 74 and 73 of 
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the upper and the lower computing heads, 
is less than the distance which the general 
operator must travel to bring a returning 
cross bar 101 thereon into engagement with 
the arms 42 of the bell cranks 43, which are 
connected to the denominational pin, bearing 
bars 32. There is, of course, a sufficient 
play between the arms 42 and the bar 101, 
so that when the denominational members 
are returned to normal position, they may 
be adjusted in a manner previously de 
scribed, to bring the pins 31 thereon in 
alinement with the levers 27. 
In order to carry or borrow tens between 

one computing wheel and the next adjacent 
computing wheel, there is provided a carry 
over mechanism for the upper totalizer and 
also a carry-over mechanism for the lower 
totalizer. On each of the computing wheels 
75 and 76, as will be seen by reference to Figs. 
21 and 22, there is provided a special tooth 
102, which is adapted once in every complete 
revolution of the associated computing 
wheel, to engage with one of the teeth of 
a mutilated gear 103 and rotate this muti 
lated gear through one-ninth of a revolu 
tion. The mutilated gear 103 has nine teeth, 
every third one of which is cut away for a 
fraction of its width, so as to leave a blank 
or mutilated Space, which is normally op 
posed to an associated duplex assisting seg 
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ment 104. When the tooth 102, however, 
rotates the mutilated gear through one-ninth 
of a revolution, it brings one of the com 
plete or wide teeth on the mutilated gear 
into the path of one of the arms of the seg 
ment 104. 

It will be seen that it makes no difference 
whether the computing wheels are rotated 
for addition or subtraction, as they will 
Oscillate the mutilated gears 103 either one 
Way or the other, to bring one of the teeth 
bordering the gap of the mutilated teeth 
into the path of one of the arms of the 
assisting segment 104. The assisting seg 
ments 104 are secured to a shaft 105, which 
is rotated in one direction or the other ac 
cording to whether the operation is an add 
ing or a subtracting one. At any rate, when 
a full tooth of a mutilated gear 103 is 
brought into the path of the assisting seg 
ment 104, the latter will be retated in a 
manner to be described, so as to rotate the 
mutilated gear two-ninths of a revolution, 
making in all one-third of a revolution. 

Each mutilated gear 103 is fixed to a three 
tooth pinion 106, which extends so as to 
mesh with a ten-tooth gear. 107 secured to 
the computing wheel of next higher denom 
ination. It will thus be seen if a computing 
Wheel is rotated to carry over ten from a 
lower to a higher denomination, that 
through the assistance of a mutilated gear 
108, the assisting segment 104 and the three 
tooth gear 106, the next higher computing 
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wheel will be advanced a space correspond 
ing to one digit. In subtraction the con 
verse is true and the next higher computing 
wheel will be rotated backward a space cor 
responding to one digit, so as to borrow one 
from the next higher denomination. 
The particular structure of the assisting 

segments 104 will be seen by reference to 
Figs. 13 to 21, inclusive. Each segment 
comprises an adding and a subtracting arm, 
and the arms when assembled on the shaft 
105 are arranged in two spirals, one for 
adding and one for subtracting, whereby 
the carry-over operation, whether for carry 
ing one or borrowing one, will start with 
the units wheel and progress toward the 
wheels of higher denomination in succession. 

It has been found convenient to form 
each adding and subtracting arm for each 
computing wheel integral to provide a du 
plex assisting segment. Inasmuch as the 
arms must operate successively, the angle at 
which a pair of arms is arranged grad 
ually increases in magnitude from that of 
the assisting segment for the units comput 
ing wheel to that of the computing wheel 
Cf the highest denomination provided for. 
ln Fig. 20, the angle has become 360 degrees, 
so that a single arm performs both the add 
ing and subtracting assisting operation for 
the computing wheel of highest denomina 
tion. The usual detents 108 and 109 (Fig. 
22) may be provided, respectively, for the 
computing wheels and the mutilated gears 
103, to prevent, the accidental rotation of 
these members and to lock them in any ad justed position. 
The shaft 105, of which there is one for 

each tens-carrying train, that is, for the up 
per and lower totalizers, is arranged to be 
driven solely during the return movement 
of the general operator, as the numbers must 
he first run up on the computing wheels 
during the forward stroke of the general 
operator, and by their running-up set the 
tens-carrying mechanism to be operated 
through the assisting segments on the sub 
sequent return movement of the general 
operator. 
To accomplish this, one of the arms 67 of 

the general operator is provided with a gear 
segment 110, which meshes with pinions 111 
on each of the assisting shafts 105. The 
pinions 111, however, are not secured to the 
shafts 105, but are connectible thereto so 
as to enable a rotation in either one direction 
or the other, according to whether the opera 
tion is an adding or a subtracting one, solely 
during the return stroke of the general op 
erator 66 and the gear segment 110. , 
Inasmuch as the operations for both as 

sisting shafts are identical, only one will be 
described. By referring to Figs. 7, 8, 8, 
11, 12, 25 and 30, it will be seen that the 
pinion 111 is loosely mounted on the hub 

112 of a bevel gear 113, the latter being also 
loosely mounted on the shaft 105. The 
pinion 111, however, is arranged to be 
clutched to the bevel gear 113 by a ball-and 
socket clutch 114, which consists of a ball 
or roller 115, normally pressed out by a 
spring 116, so that it tends to enter a socket 
117 in the pinion 111. When the pinion is 
rotated in the direction of the arrow in 
Figs. 11 and 12, the ball or roller 115 will 
form an interponent clutching the pinion 
to the hub 112, as indicated in Figs. 11 and 
12, so that the pinion will rotate the bevel 
gear 113 with it. 
As has been stated above, it is necessary 

before the tens-carrying operation is as 
sisted on the return stroke of the general 
operator, to move the racks 46 out of driv 
ing relation with the computing wheels 75 
and 76, so that the tens-carrying operation 
will not be interfered with. To allow for 
this, the pinions 111, being always in en 
gagement with the arcuate rack or segment 
gear 110, must be given an idle motion dur 
ing the return movement of the general 
operator as well as during the forward 
movement of the general operator. To this 
end, the clutch when in its normal position, 
has its parts located according to the ar 
rangement shown in Fig. S, that is, with 
the ball or roller 115 out in the socket in the 
pinion 111. 
The extent of movement of the general 

operator on its forward stroke and the rela 
tive driving ratio between the segment gear 
110 and the pinions 111, are such that dur 
ing the forward movement of the general 
operator, the pinions 111 will be given not 
only a complete revolution, but a movement 
Somewhat in excess of a complete revolu 
tion. For example, as shown, an additional 
(quarter of a revolution, so that the socket 
117 will be passed idly by the ball or roller 
115 a revolution and a quarter, until it oc 
cupies the position shown in Fig. 7. Un 
der this state of affairs, the sockets 117 will 
permit the pinions 111 to rotate idly dur 
ing the return movement of the general op 
erator a quarter of a revolution before the 
shafts 105 are given any motion whatsoever. 
This gives plenty of time for the rest 98 
to pass from beneath the follower 93, so 
that whether the mechanism is connected 
for adding or subtracting, the computing 
wheels will be freed therefrom before any assisting carry-over operation can take place. 
The pinions 111 are effective always on 

the return stroke of the general operator 
and rotate the bevel gears 113 always in 
the same direction, but they do not rotate 
the shafts 105 always in the same direction. 
The bevel. gear 113 meshes with an idle 
bevel gear 118, (Fig. 30) which in turn 
meshes with a bevel gear 119 also loosely 
mounted on the shaft 105 but facing in the 
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opposite direction to the bevel gear 113. 
The bevel gears 113 and 119 have thereon 
clutch faces, numbered, respectively, 120 and 
121, which are arranged to be engaged by 
a shiftable duplex clutch 122, splined on the 
shaft 105 between them, so that whichever 
one of the gears 113 and 119 is engaged by 
the clutch 122, it will be secured to the shaft 
105, so as to rotate the latter. Inasmuch as 
the gears 113 and 119 face in opposite direc 
tions, the one will rotate the shaft 105 in 
one direction and the other in the opposite 
direction, that is to say, one will rotate for 
addition and the other for subtraction. 
The clutch 122 is provided with an annu 

lar groove, which for the upper totalizer 
is engaged by a shifting lever 123, and for 
the lower totalizer by a shifting lever 124, 
both of which are secured to a vertical shaft 
125. The shaft 125 has secured thereon, a 
manually - operable handle or lever 126, 
which may be termed a controlling lever, in 
asmuch as it controls the state of the total 
izers as to the character of operation car 
ried on thereby, that is to say, as to an add 
ing, subtracting, or neutral state. 

It will be noted in this connection, that 
the controlling handle 126 not only con 
trols the position of the clutches 122 to de 
termine the state of the assisting driving 
shafts 105, but also controls the position of 
the shaft 85 to determine which of the arms 
84 or 86 shall be connected in clutched rela 
tion with the shaft 85. To this end, the 
control shaft 125 has secured thereon, one 
or more arms 127, which have pins 128 en 
gaging between collars 129 and 130 secured 
on the shaft 85, so that when the lever 126 
shifts the clutches 122 to any one of their 
positions, it will also shift the shaft 85, 
So as to change the position of the keys 92 
and 90, and more especially the latter. The 
key 92. always remains in the slot of the 
lever 91, so that this lever is always con 
nected in driving relation with the shaft 
85. The key 90 can, however, occupy one 
of three positions, that is, it can occupy a 
position in the slot in the lever 84, corre 
sponding to a subtracting operation it can 
be shifted to an extreme position in the slot 
on the lever 86, corresponding to an adding 
state of the mechanism or it can occupy an 
intermediate position, in which it will ro 
tate idly in an annular groove 131 formed 
by annular sockets in the facing sides of the 
hubs of the levers 84 and 86, the last-named 
position corresponding to the neutral state 
of the computing mechanism, wherein 
neither of the totalizers will be connected in 
driven relation with the racks 46, even if 
pins should be set up thereon and the gen 
eral operator oscillated by the crank 72. 
The clutch 122 is, of course, of sufficient 
smallness to permit it to occupy an interme 
diate position without connecting either of 
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the gears 113 or 119 in driving relation with 
the shaft 105. 
After the set pins have performed their 

work in enabling the general operator to 
advance the denominational members with 
their racks distances corresponding to the 
particular pins set, it is necessary to restore 
the pins to their original position, so that 
subsequent combinations of digits can be 
indexed thereon. To accomplish this, there 
is pivotally mounted on the general opera 
tor 66, an actuating pawl 132, which is nor 
mally held against a stop 134, but which is 
capable, as will be seen by reference to Figs. 
23 and 24, to swing out to the Fig. 23 po 
sition against the tension of a spring 133, 
to avoid a lug cam 135 on a pin-restorer 136 
during the forward or initial stroke of the 
general operator. During the return stroke 
of the general operator, however, the pawl 
132, which is provided with a camming end, 
will engage the cam surface of the lug 135 
and force the pin-restorer down from the 
Fig. 23 position to the Fig. 24 position, so 
that a cylindrical restoring plate 137 on the 
pin-restorer 136 will be forced down in con 
tact with the upper edges of all the pin 
bearing bars 32, so as to return any such 
pins as may be set to their unset position. 
The pin-restorer is pivotally mounted at 138 
and will be returned by a spring 139 (Fig. 
1) to its raised position after the pawl 132 
has passed the cam lug 135. 
In the operation of the device, the type 

writer carriage 7 is started at its right-hand 
position with the initial one of the comput 
ing heads 50 in register with the computa 
tion-accumulating and transferring mecha 
nism. The numeral keys will then be struck 
to print on the work-sheet carried by the 
carriage, a series of digits comprising the 
number to be computed. As the carriage 
moves step by step to the left in enabling 
the successive printing of the different digits 
of the number, a tappet 19 thereon causes a 
successive rocking of the bails 36, so as to 
successively bring the pins on the several 
denominational bars 32 in register with the 
blades 29 of the levers 27, which are actuated 
by the numeral keys. This enables the nu 
meral keys to simultaneously set up pins 
corresponding to their values when they 
print their values in the several columns. 
After an entire number has been indexed 

in this way, the crank 72 can be swung for 
wardly from its Fig. 1 position to its Fig. 9 
position. As the bell crank is swung, it will 
rock the general operator forward so that 
the bar 65 thereon will pick up the several 
denominational members 32 at varying 
points in its travel, according to the par 
ticular pins which are set up thereon. Be 
fore, however, the general operator picks up 
any of the denominational bars, the cam 
wheel-94 will force the follower 93 up to a 
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point where it rides evenly on the circular 
portion of the acting tooth. This will en 
able the connection of the racks 46 to both 
the upper and lower totalizers before the 
racks start in motion. The character of the 
connection will depend entirely on the posi 
tion of the controlling lever 126. If it is 
positioned for an ad???ing action, then the 
key 90 will be in the slot of the lever 86, so 
that the latter will be oscillated to manipu 
late the guide 89 in order to bring the racks 
46 directly into engagement with the pin 
ions 73 and 74. The idle pinions 77 and 78 
yield outwardly against the tension of their 
springs 80. 

If, however, the control lever 126 is 
shifted for subtracting, then the key 90 will 
be coöperating with the lever 84, so as to 
clutch it to the shaft, 85, whereby the move 
ment of the follower 93 on the cam will 
cause the arm or lever 84 to rock bringing 
the frame 81 up, so that it carries the idle 
pinions 77 and 78 into mesh with the pinions 
73 and 74 of the computing wheels. This 
will enable an indirect connection between 
the racks 46 and the pinions 73 and 74, so 
that the computing wheels will be rotated in 
a direction for subtraction. 
The position of the lever 126 controls in 

addition to the character of drive of the 
computing wheels 75 and 76, the direction 
of drive of the assisting shafts 105, by shift 
ing the clutches 122 to correspond with the 
direction of drive of the computing wheels 
by the racks 46. 
Whether the controlling lever 126 is set 

for addition or subtraction, the connection 
will be made before the cross bar 65 of the 
general operator comes into engagement 
with any of the pins on the denominational 
column bars, so that as soon as the move 
ment of any rack bar is started by the gen 
eral operator, it will be in condition to ro 
tate both the upper and lower totalizers for 

45 either adding or subtracting according to 
the position of the lever 126. As the gen 
eral operator 66 moves forward, the pinions 
111 on the tens-carrying assisting shafts 105 
are rotated idly a revolution and a quarter, 
so that the sockets 117 stand a quarter of a 
revolution in advance of the balls or rolls 
115. 
The general operator in its forward move 

ment not only carries the cam wheel 94 with 
it, but also carries the auxiliary rest 98 along 
with it, and this rest is so located relatively 
to the cam wheel 94, that it will bridge or 
block the next succeeding drop or notch in 
the cam wheel, so that during the final stroke 
forward of the general operator, the cami 
follower 93 instead of resting on the can 
wheel 94 itself will ride on the rest 98. On 
the initial return motion of the general oper 
ator, the cam wheel 94 will be held from re 

5 turn movement by the detent 97, as the 

G) 

clutch 96 does not connect the cam wheel 94 
to the hub 95 of the general operator, ex 
cept for forward movement. The rest 98, 
however, is secured rigidly to the general 
operator, so that it will return and pass from 
under the cam follower 93, permitting it to 
drop into the next socket in the cam wheel 
94 before the returning cross bar 101 comes 
into engagement with any of the arms 42 
which form a part of the denominational 
column members. Y 

It will thus be seen that whether the 
mechanism is set for addition or subtrac 
tion, one or the other of the springs 99 or 
100 will act to bring about the disconnection 
of the racks 46 from driving relation with 
the computing wheels 75 and 76, either by 
moving the racks 46 directly out of mesh 
with the pinions 73 and 74, as in the case 
of adding, or by dropping the pinions 77 and 
78 out of mesh with the pinions 73 and 74, 
as in the case of subtracting. At any rate, 
the rack bars 46 will be operatively discon 
nected from both totalizers, so that they 
can now be returned by the universal bar 
101 without undoing any of the running-up 
of numbers which they have accomplished 
on the forward stroke of the general oper. 
ator. 
During this initial disconnecting portion 

of the movement of the general operator 66, 
the pinions 111 of the tens-carrying mecha 
nism have been rotated idly for a quarter 
of a revolution until the sockets 117 have 
caught up with the rolls 115 of the clutches, 
when there will be formed an operative con 
nection between the pinions 111 and the 
bevel gears 113. 

If the clutches 122 are shifted for addi 
tion, the shafts 105 will be rotated in the 
direction of the arrow on the segments 104 
in Fig. 11 or counterclockwise, so that the 
segments will act on the opposed mutilated 
gears 103 and carry over from such com 
puting wheels as have passed from “9” to 
“0”, one unit to the next higher computing 
wheel. On the other hand, if the clutches 
122 are located for subtraction, the shafts 
105 will be rotated in the opposite direction, 
so that the segments will be rotated in the 
direction of the segment arrow in Fig. 12 or 
clockwise. This will enable the borrowing 
of one from a wheel of higher denomina 
tion by any such wheel as has passed from 
“0” to “9' on the initial or forward stroke 
of the general operator. 
Toward the end of the return movement 

of the general operator 66, the pawl 132 car 
ried thereby, which has passed idly by the 
lug 135 on its forward stroke, will abut 
against the lug 135 and cam down the pin 
restorer 136, so that the plate 137 thereof 
will unset any such pins as have been pre 
viously set up and have finished the work 
for which they were set up. As the pawl 
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132 passes the lug 135, the spring 139 will 
return the pin-restoring plate to its raised 
position, enabling the subsequent setting of 
any of the pins 31. 
When the general operator comes to rest, 

the weight of the denominational members 
32 will carry the arms 42 slightly clear of 
the universal returning bar 101, so that the 
pins 31 will be carried slightly beyond the 
blades 29 to the position shown in Fig. 5, 
whereby none of the pins can be set until the 
particular denominational column membe's 
on which they are located are shifted to the 
Fig. 6 position by one of the tappets 19 en 
gaging with the bail 36 corresponding 
thereto. 
When the first number comprising, pos 

sibly, several digits has been thus indexed 
and transferred not only to the first com 
puting head but also to the grand totalizer 
48, one of the tabulating keys 21 is actuated 
to move the work-sheet carried by the car 
riage so as to bring the next column to the 
printing point. As the carriage jumps for 
ward, one of the trippers 61 will engage the 
trip 62, so as to cam the same away from 
it, and thus oscillate the latch lever 54 to 
remove the toe 57 thereoffrom engagement 
with the lug 58. This will permit the com 
puting head carriage or frame to spring for 
ward under the traction of the spring barrel 
52, until the next lug 58 is caught by the 
latch 54. During this movement, the initial 
computing head will be moved to the left 
and the next computing head brought into 
Working relation, although not actual en 
gagement, with the computation-indexing 
and transferring mechanism. When this 
has been arranged, the numeral keys can 
be again struck to index a new number 
which can be subsequently transferred either 
for addition or subtraction to the work 
sheet. 

Variations may be resorted to within the 
scope of the invention, and portions of the 
improvements may be used without others. 
Having thus described my invention, I 

claim 
1. The combination, with a plurality of 

Superposed totalizers, each including a series 
of number-bearing computing wheels; of a 
series of substantially vertical racks for 
simultaneously driving the wheels of like de 
nomination in all of Said totalizers so as to run 
the same number into all of them at the same 
time, each of said racks having a substan 
tially horizontal rearwardly-extending driv 
ing member connected to its lower end; in 
dexing mechanism associated with and lo 
cated adjacent to said driving members; and 
a general operator engageable with said 
driving members for swinging said racks 
endwise to extents determined by said in 
dexing mechanism. 

2. The combination, with a plurality of 
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superposed totalizers, each including a series 
of number-bearing computing wheels; of a 
series of substantially vertical racks for 
simultaneously driving the wheels of like 
denomination in all of said totalizers So as 
to run the same number into all of them at 
the same time, each of said racks having a 
substantially horizontal rearwardly-extend 
ing driving member connected to its lower 
end and provided with a plurality of devices 
settable thereon to determine the extent of 
movement of said nembers and their con 
nected racks; means located adjacent said 
driving members for setting said devices; 
and a general operator engageable with the 
set devices, to swing the corresponding racks 
endwise to the extents so determined. 

3. The combination, with a plurality of 
superposed totalizers, each including a series 
of number-bearing computing wheels; of a 
series of substantially vertical racks for 
simultaneously driving the wheels of like 
denomination in all of said totalizers so as 
to run the same number into all of them at 
the same time: a substantially horizontal 
rearwardly-extending driving bar pivoted at 
its forward end to the lower end of each 
rack, said racks shiftable relatively to said 
bars to effect a driving relation between the 
racks and said wheels; means for shifting 
said racks and a general operator directly 
engageable with said bars for Swinging said 
racks endwise. 

4. In a computing machine, the combina 
tion with a totalizer having numeral wheels, 
of actuating means for s?id wheels includ 
ing pivotally-mounted segments, indexing 
devices carried thereby, and arcuate racks 
pivoted thereto, said racks movable to and 
from engagement with the totalizer wheels, 
a general operator, and means controlled 
thereby for engaging the indexing devices to 
swing said segments and racks extents de 
termined by the indexing devices. 

5. In a computing machine, the combina 
tion with a totalizer having numeral wheels, 
of actuating means for said wheels including 
pivotally - mounted segments, indexing de 
vices carried thereby, and arcuate racks piv 
oted thereto, said racks movable to and from 
engagement with the totalizer wheels, a gen 
eral operator, means controlled thereby for 
engaging Said indexing devices to swing said 
Segments and racks extents determined by 
said indexing devices, and means also con 
trolled by Said general operator to move said 
racks into engagement with said totalizer 
wheels. 

6. In a computing machine, the combina 
tion with a totalizer having numeral wheels, 
of a Series of racks for driving said wheels, 
said racks being normally disengaged from 
driving relation with said wheels, a cam 
menber, means controlled from said cam 
member for effecting driving relation be 
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tween said racks and said wheels for driv 
ing said wheels in one direction, and means 
also controlled from said cam member for 
effecting driving relation between said racks 
and wheels in the reverse direction, the driv 
ing stroke of said racks being always in the 
Same direction. 

7. The combination with a plurality of 
vertically-displaced totalizers, each having a 
series of computing wheels, of racks com 
mon to all of said totalizers for rotating 
the wheels thereof, operating means for 
swinging said racks endwise to effect a 
rotation of the wheels of all of said total 
izers, a series of floating idle pinions indi 
vidual to each of said totalizers, and means 
for concomitantly moving said series of idle 
pinions intermediate said racks and said 
wheels to form a reversing driving connec 
tion between said racks and said wheels. 

8. The combination with a plurality of 
vertically-offset totalizers, of a series of 
racks common to all of said totalizers, each 
of sald totalizers including a plurality of 
computing wheels with pinions individual 
to each wheel, a series of idle pinions indi 
vidual to each of said totalizers, and a frame 
carrying all of the series of said idle pinions 
to move the idle pinions concomitantly in 
termediate said 'acks and said pinions of 
said computing wheels, to effect a driving 
connection between the common racks and 
all of said totalizers. 

9. The combination with a plurality of 
vertically-offset totalizers, of actuating racks 
common to all of said totalizers, each of said 
totalizers including a series of computing 
wheels with pinions individual to said 
wheels, a rock frame, supporting frames 
pivotally mounted on said rock frame, and 
a series of idle pinions for each of said total 
izers mounted on each of said supporting 
frames and meshing with said racks, said 
rock frame being movable to bring said idle 
pinions into mesh with the pinions of said 
computing wheels to effect a driving con 
nection between all of said totalizers and 
said racks common thereto. 

10. The combination with a plurality of 
vertically-offset fotalizers, of actuating racks 
common to all of said totalizers, each of 
said totalizers including a series of com 
puting wheels with pinions individual to 
said wheels, a rock frame, supporting frames 
pivotally mounted on said rock frame, a 
series of idle pinions for each of said total 
izers mounted on each of said supporting 
frames and meshing with said racks, said 
rock frame being movable to move said idle 
pinions into mesh with the pinions of said 
computing wheels to effect a driving connec 
tion between all of said totalizers and said 
racks common thereto, spring means engag 
ing said supporting frames to yieldingly 
hold said idle pinions in mesh with said 
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racks, and shifting means for adjusting the 
position of said racks to bring about a direct 
connection of said racks with the pinions 
of said computing wheels, said idle pinions 
giving way to permit said movement. 

11. The combination with a plurality of 
totalizers, each including a series of com 
puting wheels with pinions therefor, of a 
series of racks common to all of said total 
izers, separate series of idle pinions indi 
vidual to each totalizer meshing with said 
racks and having one pinion for each pinion 
of said totalizer, automatic means for bring 
ing about either the direct connection of saidl 
racks to the pinions of said computing 
wheels, or the indirect connection of said 
racks to the pinions of said computing 
wheels, through the intermediary of said idle 
pinions, said automatic means including a 
member common to both the series of racks 
and the series of idle pinions, and state-con 
trolling means for governing the selection 
of said automatic means. 

12. In a computing machine, the combi 
nation with a totalizer, of a series of pivot 
ally-mounted segments for actuating said 
totalizer, one segment for each denomina 
tion, each segment having an arcuate por 
tion bearing a series of indexing devices and 
a radial arm, means for setting the indexing 
devices to determine the amount of move 
ment of said segments, and means - coöper 
ating with said radial arm to effect denomi 
national selection of any segment by render 
ing the indexing devices thereof operable by 
said setting means. 

13. The combination with a totalizer, in 
cluding a plurality of computing wheels, of 
members for rotating said wheels to run up 
computations thereon, each of said members 
having a series of settable pins, a series of 
numeral keys, and levers connected to said 
numeral keys, each of said levers having a 
blade to engage with one of a line of said 
pins located on the several members. 

14. The combination with a totalizer in 
cluding a plurality of computing wheels, of 
members for rotating said wheels to run up 
computations thereon, each of said members 
having a series of settable pins, a series of 
numeral keys, and levers connected to said 
numeral keys, each of said levers having a 
blade to engage with one of a line of said 
pins located on the several members, each 
of said levers being pivoted intermediate its 
ends and the blade having an inclined pin 
engaging edge to allow for the difference in 
leverage for the different locations of the 
several pins which each blade is capable of engaging. 

15. The combination with a totalizer, of 
Swinging actuating members for running up 
numbers on said totalizer, each of said mem 
bers having a series of settable radially-dis 
posed pins, numeral keys, and levers actu 
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ated by said numeral keys and having 
blades disposed radially to conform to the 
radial disposition of said pins and over 
lapping several of said members so that each 
blade may set a pin on more than one 
member. 

16. The combination with a series of com 
puting wheels, of computing-wheel-rotating 
mechanism including a series of swinging 
bars having settable pins thereon, and a gen 
eral operator for engaging said pins to ad 
vance said bars, said general operator being 
pivotally mounted to swing about the same 
axis as said pin bars and comprising a pair 
of side arms and a cross bar to engage said 
pins when set, said cross-bar moving in a 
path parallel with and adjacent to the path 
in which said pin bars move. 

17. The combination with a plurality of 
computing wheels, of computing-wheel-ac 
tuating means for running up numbers on 
said computing wheels including a series of 
bars, each having à plurality of pins settable 
thereon to determine the extent of move 
ment of said bars and also having arms pro 
jecting so as to be capable of extending in 
substantial alinement with each other, and 
a general operator arranged to reciprocate 
said bars, said general operator being pivot 
ally mounted to rotate and comprising a 
pair of side arms, a crossbar connecting said 
side arms and arranged to engage set pins, 
and a universal bar extending transversely 
of said first-mentioned arms So as to engage 
the same to return said first-mentioned bars 
after they have been advanced by said gen 
eral operator. 

18. The combination with a plurality of 
computing wheels, of computing-wheel-ac 
tuating means comprising a series of SWing 
ing arcuate members actuable to run up 
numbers on said computing wheels, a pivot 
ally-mounted general operator mounted to 
swing about the same axis as said members 
and including a pair of slotted side arms 
and a cross bar connecting said side arms, a 
pair of arms having pins extending into the 
slots of said first-mentioned arms, and a 
crank connected to oscillate said last-men 
tioned arms so as to swing said general op 
erator about its pivot. 

19. The combination with a plurality of 
totalizers, of actuating means for running 
up numbers on said totalizers, carry-over 
mechanism for each of said totalizers, each 
of said carry-over mechanisms including 
an assisting shaft rotatable in either di 
rection and having a plurality of duplex 
segments thereon arranged so as to effect 
a carrying or borrowing action for either 
addition or subtraction, according to the 
direction of rotation of said shafts, a rack 
common to all of said assisting shafts for 
rotating the same simultaneously, and a de 
vice associated with all of said shafts for 
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changing the direction of rotation thereof simultaneously. 
20. The combination, with a plurality of 

superposed totalizers, and carry-over mech 
anisms therefor; of racks movable in a ver 
tical plane for driving said totalizers simul 
taneously, racks for driving said carry-over 
mechanisms sin?ultaneously; and a general 
operator for swinging all of said racks si 
multaneously from their lower ends to drive 
them endwise. 

21. The combination, with a plurality of 
superposed totalizers, and carry-over mech 
anisms therefor: of endwise movable racks 
for driving said totalizers simultaneously, 
racks for driving said carry-over mecha 
nisms simultaneously: horizontally-movable 
devices connected with the first-named racks 
for controlling the extent of movement 
thereof: and a general operator for swing 
ing said controlling devices and the second 
named racks simultaneously. 

22. The combination, with a plurality of 
superposed totalizers, and superposed carry 
over mechanisms therefor; of means for 
driving said totalizers simultaneously; a 
vertically movable rack spanning said carry 
over mechanisms for actuating them simul 
taneously : and a common nimeans for actuat 
ing said driving means and said rack. 

23. The combination, with a plurality of 
superposed totalizers, and superposed carry 
over mechanisms therefor; of means for 
driving said totalizers simultaneously; a 
general operator for actuating said driving 
means; and a vertically movable rack 
formed integral with said general operator 
and spanning said carry-over mechanisms 
for operating the latter simultaneously. 

24. The combination, with a plurality of 
Superposed totalizers, and superposed carry 
over mechanisms therefor; of vertically 
movable racks spanning said totalizers for 
driving the same simultaneously; a general 
operator for driving said racks; and a ver 
tically movable rack formed integral with 
said general operator and spanning said 
carry-over mechanisms for operating the lat 
ter simultaneously. 

25. The combination with a carry-over 
mechanism, of vibrating driving means for 
said carry-over mechanism, and a one-way 
clutch connection between said driving 
means and said carry-over mechanism being 
ineffective to connect said driving means for 
said carry-over mechanism during one entire 
stroke thereof and also being effective to 
connect said driving means with said carry 
over mechanism solely during a fraction of 
the other stroke thereof. 

26. The combination with a carry-over 
mechanism, of vibrating driving means for 
said carry-over mechanism, and a one-way 
clutch connection for enabling said driving 
means to actuate said carry-over mechanism, 
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said one-way clutch connection having a 
joining point at which the parts thereof are 
effective during a movement of said driving 
means in a return directioin, to connect said 
driving means with said carry-over mecha 
nism, but said one-way clutch however being 
ineffective during the forward stroke of said 
driving means, the magnitude of movement 
of Said driving means being such as to move 
the parts of said one-way clutch to such an 
extent on the initial ineffective stroke of 
said driving means that they will be moved 
beyond the effective point of connection a 
considerable distance, so that during the 
initial portion of the return stroke of said 
driving means said one-way clutch connec 
tion will be ineffective to connect said driv 
ing means with said carry-over mechanism. 

27. The combination with a carry-over 
mechanism, of vibrating driving means for 
said carry-over mechanism, and a driving 
connection between said driving means and 
Said earry-over mechanisan ineffective dur 
ing the initial stroke of said driving means 
to connect said driving means with said 
carry-over mechanism and having a lost 
motion during the return stroke of said 
driving means to enable a partial ineffective 
return movement of said driving means. 

28. The combination with a totalizer, of 
actuating means for running up numbers on 
said totalizer, a carry-over mechanism for 
said totalizer, a general operator for im 
parting motion to said actuating means, 
said actuating means being arranged to be 
effective solely during a portion of the move 
ment of said general operator, and driving 
connections between said general operator 
and said carry-over mechanism effective 
during a portion of the movement of said 
general operator other than that in which 
said actuating means is effective, said driv 
ing connections being also ineffective for a 
slightly greater perica to enable the discon 
nection of its actuating means from said 
totalizer before said carry-over mechanism 
comes into play. 

29. The combination with a totalizer, of 
actuating means for running up numbers on 
said totalizer, and means for determining 
the effective connection of said actuating 
means to said totalizer including a shifting 
means and a cam for actuating said shift 
ing means and maintaining the connection 
of said actuating means with said totalizer 
during the effective period of operation of 
said actuating means, and a rest for taking 
up the work of said cam after the same has 
passed to a point tending to release said 
actuating means from connection with said 
totalizer. 

30. The combination with a totalizer, of 
actuating means for running up numbers on 
said totalizer, means for determining the 
connection of said actuating means with said 
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totalizer, a rest for taking up the work of 
Said last-mentioned means where it leaves 
off, and a general operator for manipulat 
ing said actuating means, said rest being 
('onnected to said general operator, so as to 
drop the work assumed to enable the opera 
tive disconnection of said actuating means 
from said totalizer before said general op 
erator returns said actuating means after 
having moved the same forward to run up 
numbers on said totalizer. 

31. The combination with a totalizer, of 
actuating ineans for running up numbers 
on said totalizer, a member for effecting the 
connection of said actuating means with 
said totalizer, a rest for maintaining said 
connection, and means for moving said rest 
Out of the way after said actuating means 
has completed its action. 

32. The combination with a totalizer, of 
actuating means for running up numbers on 
said totalizer, shifting means for determin 
ing the operative connection of said actuat 
ing means with said totalizer, a multiple 
calm for manipulating said shifting means, 
said cann having a plurality of points cor 
responding to the disconnection of said actu 
ating means from said totalizer, and a mem 
ber for blocking said disconnecting points 
so as to maintain the connection of said 
actuating means with said totalizer beyond 
the capacity of said cam. 

33. The combination with a totalizer, of 
actuating means for running up numbers on 
said totalizer, shifting means for determin 
ing the operative connection of said actuat 
ing means with said totalizer, a multiple 
cam for manipulating said shifting means, 
said cam having a plurality of points cor 
responding to the disconnection of said actu 
ating means from said totalizer, a member 
icr blocking said disconnecting points so 
as to maintain the connection of said actuat 
ing means with said totalizer beyond the 
capacity of said cam, and a general operator 
for moving said member with said cam and 
returning said member while said cam re 
mains in its advanced position. 

34. The combination with a totalizer, of 
computing means for running up numbers 
on said totalizer, shifting means for de 
termining the connection of said actuating 
means with said totalizer, a multiple cam 
for manipulating said shifting means, a gen 
eral operator for said actuating means, said 
cam having a plurality of points correspond 
ing to the disconnection of said actuat 
ing means from said totalizer, a member for 
blocking said points, a one-way clutch for in 
termittently connecting said cam with said 
general operator, and a positive connection 
between said member and said general op 
erator. 

35. The combination with a totalizer, of 
actuating means for running up numbers on 
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said totalizer, shifting means for determin 
ing the connection of said actuating means 
with said totalizer, a cam wheel having a 
series of cam teeth for manipulating said 
shifting means, each of said cam teeth com 
prising a camming portion and a resting 
portion, and a member acting to temporarily 
form a continuation of said resting portion 
to lengthen the duration of connection of 
said actuating means with said totalizer 
beyond the capacity of said cam. 

36. The combination with a totalizer, of 
actuating means for running up numbers on 
said totalizer, shifting means for determin 
ing the connection of said actuating means 
with said totalizer, a cam wheel having a 
series of cam teeth for manipulating said 
shifting means, each of said cam teeth com 
prising a camming portion and a resting 
portion, a member acting to temporarily 
form a continuation of said resting portion 
to lengthen the duration of connection of 
said actuating means with said totalizer 
beyond the capacity of said cam, and means 
to afford a relative movement between said 
cam and said member so as to enable the 
disconnection of said actuating means from 
said totalizer. 

37. In a computing machine, the combina 
tion with a totalizer, of actuating means 
therefor, said actuating means including a 
direct connection and an indirect connec 
tion to said totalizer, enabling addition and 
subtraction actions thereof, shifting means 
having alternatively actuable parts for de 
termining whether. one connection or the 
other shall be effective, and a cam member 
common to said alternatively actuable parts. 

38. In a computing machine, the combi 
nation with a totalizer, of actuating means 
therefor, said actuating means including a 
direct connection and an indirect connection 
to said totalizer, enabling addition and sub 
traction actions thereof, shifting means hav 
ing alternatively actu?ble parts for deter 
mining whether one connection or the other 
shall be effective, a cam member common to 
said alternatively actuable parts, and means 
for determining which of said parts said 
cam member shall actuate. 

39. The combination with a totalizer, of 
actuating means for said totalizer, an adding 
arm for determining the connection of said 
actuating means to said totalizer for adding, 
a subtracting arm for determining the con 
nection of said actuating means to said total 
izer for subtracting, linkages connecting said 
arms to said actuating means, and means 
for alternatively actuating said arms. 

40. The combination with a totalizer, of 
actuating means for said totalizer, an add 
ing arm for determining the connection of 
said actuating means to said totalizer for 
adding, a subtracting arm for determining 
the connection of said actuating means to 

arms to separate 
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said totalizer for subtracting, linkages con 
necting said arms to said actuating means, a 
shaft for said arms, means for alternatively 
securing said arms to said shaft so as to 
rock therewith, an actuating arm secured 
to said shaft, and means for rocking said 
actuating arm to rock one of said first-men 
tioned arms. 

41. The combination with a totalizer, of 
actuating means for said totalizer, an add 
ing arm for determining the connection of 
said actuating means to said totalizer for 
adding, a subtracting arm for determining 
the connection of said actuating means to 
said totalizer for subtracting, linkages con 
necting said arms to said actuating means, a 
shaft for said arms, a key for locking either 
of said arms to said shaft, said key having 
an intermediate position independent of 
locking either of said arms to said shaft. 
and means for rocking said shaft. 

42. The combination with a totalizer, of 
actuating means for said totalizer, said actu 
ating means being arranged to drive said 
totalizer in one of two directions, a general 
operator for operating said actuating means, 
alternatively-effective connections for deter 
mining the character of drive of said total 
izer by said actuating means, connections to 
said general operator enabling the comple 
tion to said totalizer of one of said alterna 
tively-effective connections, and controlling 
means for determining which of said alter 
natively-effective connections shall be in ac 
tion, said controlling means having an in 
termediate position corresponding to the in 
effectiveness of both said alternatively-effec 
tive connections. - - 

43. The combination with a totalizer, of 
actuating means for said totalizer, a general 
operator for operating said actuating means, 
a cam actuated by said general operator, a 
follower engaging said cam, an arm for said 
follower, a shaft secured to said arm, add 
ing and subtracting arms loosely mounted 
on said shaft, a key for alternatively con 
necting said adding and subtracting arms to 
said shaft, a controlling lever for manipulat 
ing said key, and linkages connecting said 

parts of said actuating 
means so as to govern the direction of drive 
of said totalizer by said actuating means. 

44. The combination with a totalizer, of 
actuating means for said totalizer, a general 
operator for said actuating means, a cam 
wheel having several cam teeth, a one-way 
clutch for connecting said cam wheel to 
move with said general operator during one 
stroke thereof, an arm having a follower en 
gaging said cam wheel so as to be actuated 
thereby, a shaft for said arm secured thereto 
so as to be rotated thereby, adding and sub 
tracting arms loosely mounted on said shaft, 
a key secured to said shaft and movable to 
alternatively connect said adding and sub 
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tracting arms to said shaft, linkages con 
necting said adding and subtracting arms 
individually with said actuating means so 
as to enable the change in drive by said 
actuating means of Said totalizer, a tens 
carrying mechanism for said totalizer, 
means for reversing the drive of said tens 
carrying mechanism, a control shaft, a lever 
for operating said control shaft, and connec 
tions from said control shaft to said tens 
carrying means and said key to enable the 
concomitant change in the drive of said total 
izer and drive of said tens-carrying means. 

45. The combination with a plurality of 
totalizers arranged in parallel, each totalizer 
including a plurality of number-bearing 
computing wheels arranged to exhibit com 
rutations, of an actuating mechanism com 
mon to all of said totalizers, said actuating 
mechanism including a series of racks, one 
individual to each denominational order of 
said totalizers. each of said racks acting to 
simultaneously rotate a plurality of comput 
ing wheels in the same direction solely, one 
of which wheels is in any one totalizer 
whereby the same number is run into a plu 
rality of totalizers at the same time, means 
for actuating said racks, one of said total 
izers having a plurality of computing heads 
arranged in series, and means for bringing 
said heads individually into the sphere of 
action of said racks, so that the individual 
computing wheels thereof may be rotated by 
said racks. 

46. The combination with a plurality of 
parallelly-arranged totalizers, of a series of 
racks common to all of said totalizers, each 
of said totalizers including a plurality of 
computing wheels with pinions individual 
to each wheel. a series of idle pinions in 
dividual to each of said totalizers, a carrier 
frame common to all of said series of idle 
pinons, and frame-shifting means operable 
to concurrently move all of the series of idle 
pinions along said racks to position to en 
gage both the racks and the computing wheel 
pinions so as to effect a driving connection 
between said racks and all of said totalizers. 

47. The combination With a totalizer hav 
ing a series of computing wheels. of a series 
of racks for actuating said computing 
wheels, a series of pinions individual to each 
of said racks and the corresponding com 
puting wheels for forming a driving connec 
tion between said racks and said computing 
wheels, and a yielding mounting individual 
to each of said pinions to enable said pinions 
to yield relative to their fellows. 

48. The combination with a plurality of 
superposed totalizers each including a se 
ries of computing wheels, of a series of de 
nominational members, each comprising an 
arcuate rack portion for simultaneously 
driving all of the computing wheels of the 
same denomination, and a rearwardly ex 

s 

tending portion at one end of the rack hav 
ing a series of pins settable thereon to de 
termine the extent of oscillatory movement 
thereof, and a general operator having a bar 
Swinging through the arc of a circle to en 
gage the set pins on said denominational 
nnembers to swing said denominational mem 
bers through variable arcs of circles, so as 
to rotate said computing wheels amounts 
corresponding to the particular pins set on 
said denominational members. 

49. The combination with a plurality of 
totalizers, each totalizer being arranged with 
its axis crossing the periphery of a circle 
having a given center, of a series of actuat 
ing members common to all of said totalizers 
and arranged to swing in the arcs of circles 
having center's coaxial with said given cen 
ter, and a general operator swinging about 
a center coaxial with said given center, en 
gaging said actuating members and posi 
tively moving them variable amounts to ro 
tate the wheels of said totalizers valiable 
amountS. 

50. The combination with a plurality of 
totalizers, each including a series of com 
puting wheels. Said totalizers being out of 
end-for-end alinement with each other, of a 
series of racks for driving said totalizers, a 
plurality of sets of idle pinions floatingly 
mounted and shiftable to form an inter 
mediate train between said racks and said 
totalizers, and a member common to all of 
said sets of pinions for shifting all of said 
Sets concomitantly to bring them into use 
and to place them in disuse. 

51. The combination with a plurality of 
totalizers out of end-for-end alinement with 
each other, each of said totalizers including 
a plurality of computing wheels, of a series 
of racks common to all of said totalizers, 
means for shifting all of said racks into di 
rect drive with all of said totalizers, a plu 
rality of Series of idle pinions, one series for 
each totalizer, floatingly mounted so as to 
be movable from a position out of driving 
relation with said totalizers to a position 
forming intermediate trains between said 
racks and said totalizers, and a member com 
mon to all of said series of idle pinions for 
shifting the same concomitantly between 
positions of disuse to positions of use. 

52. The combination with a plurality of 
computing wheels, of a carry-over mecha 
nism for transferring complete rotations be 
tween adjacent computing wheels, vibrat 
ing driving means for said carry-over 
mechanism, and connections between said 
driving means and said carry-over mecha 
nism effective to enable a drive of said carry 
over mechanism by said vibrating driving 
means Solely during an intermediate por 
tion of one stroke of said vibrating driving 
eaS. 
53. The combination with a totalizer hav 
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ing a series of computing wheels, of a series 
of arcuate racks for rotating said comput 
ing wheels, driving connections between said 
racks and said computing wheels, and 
means for Swinging said racks in one path 
for addition and in another path for sub 
traction, said racks driving said computing 
wheels in both paths of their travel. 

54, The combination with a series of com 
puting wheels, of a series of arcuate racks 
for driving said computing wheels selec 
tively in one direction or another, means for 
swinging said racks in two different paths 
at different distances from a center of ro 
tation, and means for selectively determin 
ing in which of said paths said racks shall 
swing, said racks driving said wheels in 
whichever path they swing. 

55. The combination with a plurality of 
computing heads, each including a series of 
computing wheels, of actuating mechanism 
having a plurality of actuating members 
corresponding to a series of successive de 
nominations or orders and of a capacity 
equal to a computing head, means for en 
abling said computing heads to jump suc 
cessively into coöperation with said actuat 
ing mechanism, said actuating mechanism 
being capable of driving said heads either 
forward or backward for addition or sub 
traction, controlling means for enabling the 
change in direction óf drive so that any one 
of said computing heads may be alternatively 
caused to add or to subtract, and a separate 
computing head constantly remaining in co 
operation with said actuating mechanism. So 
as to accumulate the net result of the various 
additions and subtractions performed on the 
first-named heads. 

56. The combination with a plurality of 
computing heads, each of which includes a 
plurality of computing wheels correspond 
ing to certain denominations or orders, of 
actuating mechanism common to all of said 
computing heads and having a plurality of 
actuating members corresponding to de 
nominations or orders and of a capacity 
equivalent to that of one of said computing 
heads, means for jumping said computing 
heads to bring said computing heads indi 
vidually and successively into coöperative 
relation with respect to said actuating mech 
anism and with each computing wheel of a 
head in register with one of the order mem 
bers of said actuating mechanism, means 
actuable to enable the drive of said comput 
ing heads by said actuating mechanism in 
one direction or the other for addition or 
subtraction, whereby any one of said com 
pauting heads may be alternatively caused to 
add or to subtract, a separate computing 
head constantly remaining in coöperative 
relation with respect to said actuating mech 
anism during the repeated movements of said 
computing heads, so as to accumulate the 
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aggregate result of the additions and sub 
tractions on said computing heads, tens-car 
rying mechanism common to all of the first 
named computing heads, separate tens-car 
rying mechanism for the second-named com 
puting head, driving mechanism common to 
all of said tens-carrying mechanisms, direct 
tion-of-drive controlling mechanism indi 
vidual to each of said tens-carrying mecha 
nisms, and a common shifting means for all 
of said direction-of-drive controlling mech 
anisms. 

57. The combination with a plurality of 
totalizers located on the circumference of 
a circle having a definité center, of a plu 
rality of tens-carrying mechanisms, one in 
dividual to each of said totalizers, said tens 
carrying mechanisms being located on the 
arc of a circle having said definite center as 
a center, mechanism for actuating all of said 
totalizers simultaneously, said actuating 
mechanism being concentric with said defi 
nite center, means for driving all of said 
tens-carrying mechanisms, simultaneously, 
said driving means being concentric with 
said definite center, and a general operator 
rotating about said center as a center for 
driving both said actuating mechanism and 
said tens-carrying mechanism driving means. 

58. The combination with a totalizer, of a 
series of denominational members for driv 
ing said totalizer, said denominational mem 
bers having pins settable thereon to deter 
mine the extent of movement thereof, setting 
mechanism for said pins, said denomina 
tional members being normally in a position 
corresponding to the positioning of said pins 
out of reach of said setting mechanism, 
means for shifting said denominational 
members individually to bring the pins 
thereon into the range of operation of said 
setting mechanism, and a general operator 
for advancing said denominational members 
amounts corresponding to the pins set there 
on, said general operator having means to 
engage said denominational members to re 
turn the same toward their starting posi 
tion, said denominational members moving 
by gravity at the end of the return move 
ment of said general operator to clear said 
general operator so as to assume a position 
with the pins thereon out of range of said 
setting mechanism and yet capable of being 
adjusted into range of Said setting mecha 
S. 

59. The combination with a totalizer, of a 
series of denominational members for driv 
ing said totalizer, each of said denomina 
tional members having a series of pins set 
table thereon to determine the extent of 
movement thereof, setting mechanism for 
said pins, said denominational members 
and said pins normally occupying a posi 
tion out of vertical alinement with said set 
fing mechanism, denominational controlling 
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mechanism for shifting said denominational 
members individually to bring the pins 
thereon into vertical alinement with said set 
ting mechanism, and a general operator en 
gaging the set pins on said denominational 
members to advance said denominational 
members amounts corresponding to the pins 
Set, said general ouerator having means to 
engage said denominational members and 
return the same toward their initial posi 
tions, said denominational members Swino 
ing by gravity clear of said general operator 
at the end of the return stroke of Said gen 
eral operator, so as to bring the pins on said 
denominational members out of vertical 
alinement with said setting mechanism to 
admit of the individual re-adjustment of 
Said denominational members by said de 
nominational controlling means to bring the 
pins on individual denomination members 
into vertical alinement with, said setting 
mechanism. 

60. The combination with a plurality of 
vertically offset totalizers, of actuating 
means adjacent to said totalizers and in 
cluding a plurality of order members indi 
vidual to the different orders or denomina 
tions of said totalizers and extending sub 
stantially vertically alongside the same for 
movement endwise, controlling mechanism 
for determining the extent of movement of 
said actuating means, said controlling mech 
anism comprising a plurality of endwise 
movable individual denominational order 
members joined to the lower ends of the 
corresponding order members and extend 
ing Substantially horizontally, and means 
for swinging the joined order members so 
as to transmit a simultaneous movement to 
all of said totalizers. 

61. The combination with a totalizer in 
cluding a plurality of computing wheels, of 
a plurality of order members, one individual 
to each of said computing wheels, said order 
members comprising driving means extend 
ing vertically alongside of said totalizer, 
and an extent-of-movement controlling 
means extending horizontally at a distance 
from said totalizer, said driving means and 
said extent-of-movement controlling means 
for each individual order member being 
united so as to move in unison, and a gen 
eral operator for transferring movement to 
said order members so as to rotate said com 
puting wheels. 

62. The combination with a plurality of 
totalizers, of shifting means for determin 
ing the character of action of Said totalizers, 
a cam repeatedly advancing to actuate said 
shifting means, and a rest advancing with 
said cam to aid in the action thereof, said 
rest deserting said cam and returning to its 
normal position leaving said cam in its ad 
vanced position. 

63. The combination with a totalizer hav 

ing a plurality of computing wheels, of a 
single set of arcuate racks for rotating said 
computing wheels either forwardly or back 
Wardly, alternate driving connections be 
tween Said racks and Said computing wheels, 
and means for swinging said racks in two 
different paths of circles to rotate said com 
puting Wheels in opposite directions, said 
raclis driving said computing wheels di 
rectly in one path of movement and indi 
rectly in their other path of movement. 

64. The combination, with a plurality of 
Superposed totalizers, each including a series 
of number-bearing computing wheels; of a 
series of vertical racks for simultaneously 
driving the wheels of like denomination in 
all of said totalizers so as to run the same 
number into all of them at the same time, 
each of Said racks having a substantially 
horizontal rearwardly - extending driving 
member connected to its lower end and pro 
vided with a plurality of devices settable 
thereon to determine the extent of movement 
of said members and their connected racks: 
and means located adjacent said driving 
members for setting said devices; a swing 
ing general operator provided with a cross 
bar movable in a path parallel with and 
adjacent to that of said driving members, so 
as to directly engage the set devices, to swing 
said racks endwise to the extents so deter 
mined' 

65. The combination, with a pair of total 
izers, one of which comprises a series of 
Separate computing heads arranged to travel 
relatively to the other totalizer to position a 
selected computing head for coöperation 
therewith; of mechanism for setting up or 
indexing all of the digits of a number prior 
to computation thereof; and transferring 
mechanism arranged to drive the second 
named totalizer and the particular comput 
ing head so positioned, directly and simul 
taneously, so as to run the same indexed 
number into both at the same time, each 
totalizer having an individual driving con 
nection with said transferring mechanism 
for that purpose. 

66. The combination, with a pair of total 
izers, one of which comprises a series of 
separate computing heads arranged to travel 
relatively to the other totalizer to: position 
a selected computing head for coöperation 
there with; of mechanism for setting up or 
indexing all of the digits of a number prior 
to computation thereof; transferring mech 
anism arranged to drive the second-named 
totalizer and the particular computing head 
so positioned, directly and simultaneously, 
so as to run the same indexed number into 
both at the same time, each totalizer having 
an individual driving connection with said 
transferring mechanism for that purpose; 
and means for controlling the direction of 
such drive and, hence, the character of com 

7. 

70 

75 

80 

85 

90 

95 

OO 

05 

O 

15 

125 

130 



O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

8 

putation carried on in said second-named 
totalizer and associated computing head. 

67. The combination, with a pair of total 
izers, one of which comprises a series of 
Separate computing heads arranged to travel 
relatively to the other totalizer to position 
a selected computing head for coöperation 
therewith; of mechanism for setting up or 
indexing all of the digits of a number prior 
to computation thereof; and transferring 
mechanism arranged, during a single move 
ment thereof in one direction, to directly 
and simultaneously drive the second-named 
totalizer and the particular computing head 
so positioned in the same direction, so as 
to run the same indexed number into both 
at the same time, each totalizer having an 
individual driving connection with said 
transferring mechanism for that purpose. 

68. The combination, with a pair of total 
izers, one of which comprises a series of 
Separate computing heads arranged to travel 
relatively to the other totalizer to position 
a selected computing head for coöperation 
therewith; of mechanism for setting up or 
indexing all of the digits of a number prior 
to computation-thereof; transferring mecha 
nism arranged, during a single movement 
thereof in one direction, to directly and 
simultaneously drive the second-named to 
talizer and the particular computing head 
so positioned in the same direction, so as to 
run the same indexed number into both at 
the same time, each totalizer having an in 
dividual driving connection with said trans 
ferring mechanism for that purpose; and 
means for controlling...the direction of such 
drive and, hence, the character of computa 
tion carried on in said second-named total 
izer and associated computing head. 

69. In a computing machine, the combi 
nation with a totalizer, of a series of pivot 
ally-mounted segments for actuating said 
totalizer, one segment for each denomina 
tion, each segment having an arcuate por 
tion bearing a series of indexing devices and 
a radial arm, means for setting the indexing 
devices to determine the amount of move 
ment of Said segments, a general operator, 
means controlled thereby for co-acting with 
the set indexing devices to move the seg 
ments in one direction to actuate the total 
izer, and means controlled by said general 
operator for co-acting with said radial arm 
to return Said segments toward normal posi 
tions. 

70. In a computing machine, the combi 
nation with a totalizer having numeral 
wheels, of a series of rack-bars for driving 

1,288,259 

said wheels and always effective in the same 
direction, said rack-bars being normally dis 
connected from driving relation with said 
wheels, a cam member, means controlled 
from said cam member for moving said 
rack-bars into engagement with said wheels 
for driving said wheels in one direction, a 
series of floating idle pinions constantly in 
mesh with said rack-bars, and means also 
controlled from said cam member for mov 
ing said floating pinions into mesh with said 
numeral wheels, to enable said rack-bars to 
drive said numeral wheels in the reverse di 
rection. 

71. In a computing machine, the combina 
tion with a totalizer having numeral wheels, 
of a series of rack-bars for driving said 
wheels and always effective in the same di 
rection, said rack-bars being normally dis 
connected from driving relation with said 
wheels, a cam member, a lever shiftable 
thereby, connections from said lever to said 
rack-bars for shifting said rack-bars into 
engagement with said wheels for driving 
said wheels in one direction, a series of float 
ing idle pinions constantly in mesh with 
Said rack - bars, connections from said lever 
tor moving said idle pinions into mesh with 
said numeral wheels for effecting driving 
relation between said rack-bars and said 
wheels in the reverse direction, and means 
for rendering one of said connections from 
said lever effective and rendering the other 
connection ineffective. 

72. In a computing machine, the combina 
tion with a totalizer, of driving members 
therefor, said totalizer and said members be 
ing normally disengaged, a rotary cam hav 
ing a series of cam portions, and means for 
effecting successive engagements and disen 
gagements between said totalizer and said 
driving members during a single rotation of 
said cam. 

73. In a computing machine, the combina 
tion with a totalizer, of driving members 
therefor, said totalizer and said members 
being normally disengaged, a rotary cam 
having a series of cam portions, a general 
operator, and means controlled by said gen 
eral operator for rotating said cam to bring 
successive cam portions thereof to effective 
position, whereby on each movement of said 
general operator, said totalizer and driving 
members are brought into engagement by 
said cam. 

BURNHAM. C. STICKNEY. 
Witnesses: 

TITUs H. IRON's, 
J. A. BROPHY. 

Copies of this patent may be obtained for five cents each, by addressing the "Commissioner of Patents. 
Washington, D.C.' ' 
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